a. 

LU 



JEurooaiscnob Potontamt 
Eiropean Paten; Office 
Office europeon des brevets 



0 457 352 A1 



EUROPEAN PATENT APPLICATION 



Aspicaocn n^cc 91 103053.9 
Date o ; i.'-'Z. 17.05.91 



B01J 8 02, B01D 



p-i;.::S : IS. 05. 90 PL 235255 
21.11.91 Bulletin 91/47 



Apr;. ; INSTYTUT CHEMII 
NIEORGANICZNEJ 
u!. Sowinskiego 11 
PL-44-101 Gliwice(PL) 



Designated ocnf; 
AT DE FR GB IT 



•-; l- Sztaba. Ryszard 

ut. Zamenhofa 58 6 
PL-41-800 Zabrze(PL) 
Inventor: Gosiewski, Krzysztof 
ul. Mlodych Patriot w 4/15 
PL-44-100 Gliwicc(PLj 



@ Representative: Fuchsle, Klaus, Dipl.-lng. ct al 
Hoffmann . Eitle & Partner Patentanwalte 
Arabellastrasse 4 
W-8000 Munchen 81(DE) 



Reactor with internal heat exchange and with a solid catalyst. 
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i^) The invention relates tc a reactor vv;th internal 
neat exchange and w : tn a solid catalyst eart : cu arly 
suited for carrying out an exothermic reaction and is 
ccviced with two sosees (1, 2} which are separated 
b; means cf a membrane through whisr the heat 
o asses f-^m the ene so ace into the other. Tne sarrie 
react:en medium of the varied stages cf conversion 
flows mt: both spaces tne med : em exchanging the 
hoat thrcug" the membna^e. and t M e one space ;. ; 
aod the second scaco '2J are t;''ec with the grain? cf 
a octave: cr with re grains c l a cata vs; together 
w-f~ tne Grain? o' a non-active substar~.ee. 
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sale o r o f ca;^c c earned cat o. *me 
tm- ■ta'e' ' « "/ a ' y. ev stems 

, fm sa a systems tame the reaction 
— • :■ ■ ..: too aaae* :f *m m aca. ' 
c me eysmm py way noatme, ac 
hem are a's: -'n> ,fi *'ie r eac- 



tors wmcp a: e cnarack.ms: c Dy the inner r encvai 
of the react cr neat. mac* ; mm,em > m, ye f arm c* 
multi-tubular reactors if. wmicn a cooling medium, 
being esualiy m the ';oj J y.uge. flows between fit; 
1jbes of the reactor v,meh are ailed w :h the grams 
of a catalyst. Such sol .mess oemg provided with 
the inner as well as w in the outer exchange of 
heat, are known from the most basic literature 
related to chemical engineering -J.Ciborowski "In 
zymena Cherr.iczna i Procceowa" Chemical and 
Process Engineering , chap. 7 or W.Srotz 
"Podstawy in zynien; reakc: : i cnemmamycrT 
Foundations o* the Che mica Reaction 
Engineering and have very wide mnge or spe- 
c:a!:st:c references. 

The solutions for the mac tors with interna 1 heat 
exchange are aav^ntaaecam as re'atoc *.c tne sciu- 
tions with the olTlt system, of exchangers wni cn 
consist in obtaining t u e mmo pmserab e cistribction 
of temperatures into the reactor, or m tne case cf 
the strongly exothermic reaetioos. wherein large 
quantities of heat are releasee 1 in the -curse of tne 
reaction, they enable the hiq.ne.- cor.vcsiOR of the 
reacting substances to be ob'airec. Tmse solution 
are c> sac van cane cue beaucQ of ir s low heat- 
transfer coefficients at the mtedabula' space, what 
results in the lew intensity or' me H eat exchange. To 
tnis end a mecium in the ayJz stage is appi.ed as 
a heat-mce'vmg agey. T v ere ?/e a cc applicab'9 
special sections ornanemg the intensity of tne 
heat exchange into the intentabpdar scace of reac- 
tors D c!'sh catent Nc. 126.9^-6 and rev consist m 
too acplicatcn c* nates wh, m' are cev dec w;:h 
tne hoies mto the ;nte:-t acia'a- scace mcmasmc tne 
taromemce i" tne vmimty of the tubes 

!r mu h-ybaiar reactors it has been expcfimer- 
ta: , rjiovec that too convect;ve hc3t-t'ans*'er coofh- 
cients :n tne tubes being filled w:*h tne grams cf a 
catalyst a;e many times higher tha r those wnich 
wouid occjr mtc- an analogou: ncn-f^ed ttice. 

Tne a: nr. o ; tn- p'esct mvenao^ is to soUh tne 
cecar^ y the mnor nnat-o>: ;ha':ge r eactO' wn ; ch 
w:..!n anac-e t^o heat o 1 too roacne oe usee *o r 
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; ; v' re: ^'er^ma r, e *'c-[r. t' ■. 
a ■" • is attam. a b y * . ; ; . r g f. ■ boh 
t-e neat-'eieasmg ami tne heat-"ecc v 

v .: matf-mai r a :. 'nam ."v 
b:"" ccacas, mccc may cc a e gra.:^ 
c n p.: m enah'e th- r~;.-\\rp. o^'wo-n m-- 'eacti'g 
sa-oa'.ancos m the com spaces. 

embocimen' o' thv o;vCont invent j; has 
r>a?n sncAn m Fig. t-3 In F. g . 1 a magi am of too 
r:m a -v.ibular rea:tor is shown, wbo\ ; ii. :rc; n^at- 
■\: . ■ soace is an ;ntratJDu;ar soacv; 1 o' t r ":e 
reactor, being fihea with tne grains of a catalyst, 
whe-eas the heat-receiving space is an intctubular 
space 2, being filled with the granular material. 
whc r ethrough there hows a hea* carrier whicn cools 
up the reaction space of the reactor and wfrch is 
the reaction medium A variation of the reactor with 
the autothermic neat exchange has been snown in 
ha;. 2, whomm the reaction meaiurr. is first of all 
fed ir.ic intortutula' space 2, being filled wpn tne 
n -• tme gran, materia' c tne gnams o r a cata- 
lyn, and then ti e said medium, after being heated 
up wan tne neat as exchanged from the ird-atubmar 
apace and pess o:y, n aeration, witn tne reaction 
neat, is fed ms do intratubuiar space 1 wrier em tne 
react;:n is fudhe' earned oat. 

Another vacation of the reactcr as per the 
present invention .has ceen exemplified in Fig. 3, 
a ■ o'-'.r the twe -stage reactor is shown, being pro- 
viced with tne mter-stage absorption of the reaclcn 
product. The rcaict:on medium is fee into tne one 
space o* the reacto-, for instance, into intentobular 
spacp 2. being h'led with a catalyst or w*h tne 
layers cf the ron-active filling and the cataiyst 
w- vior. who' parti aPy reacted out, it is re 1 eases 
'rem -he sa ; d •pace and fed into an inter-stage 
absomer 3 of the react on product and the" it :s 
*ed mto tne other rea:t;on space of the reactor, for 
instance, into irrratubj.a- space being also filled up 
w th tne cata'ys* or with, tne layers of trie -on-active 
h'img and toe catalyst, wnerem the reacting sab- 
stances are ft ntrer or -oacted out. The both 
spaces 1 and 2 art- separated by means of a 
memcrane whicn i Uc ihic example of embed- ment 
are the walls o* the s. a .d tunes, wheremrough there 
passes the stream of tne heat being exchanged 
between tne cam ?pa:cc 

He'erence cg-m m me claims are ntenced io r 
cotte- understands c? anc s' _ :a! ; rmt ■imut tne scope 
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Claims 

1. f'rv r rr.-' ' : :. -r-r.- ^■■^ir/^r ana 

.va as; a ;aaa ; : a a :a cr \ :;aaea :a-- 
V-'a :at a r o ; • v; . •• r ovi::-3 .v : :~ 
•• - :vo ?aa:-a :: - • ■. v :: a, rreaas a? 

. •• ■■■ •••• .. , a .• ; . • care-:? aa, 

• _ .a. f-.i rr :nf a "a- : : a ra: aa-"-f a :a\a-- 
;. -*•/' a- :: r :-r ar: ;aa- : .'• saaaas tne-s 
; avvs *t'ic aa'"-. • j i.. ^ 'J tha vaaea 

r-a:;: . v ••.•. = a. " sa a :r-y:M:r exaaaaaina 
t r :e ri ^ a; ta:s.:aa Vic- ;a J r nc- r -ij'a:iu. whereas 
a r c saaao J a-d s- ... - ■ .: • : a .- 2. a-o fi'.od 
v.::- :ae j-r: 1 s ■ • a .aa,:;/-' .a ■/, a, th-a ; j:a:a.; 
z< a catalyst tc^g^t^xv v.ata, ih-a g-a.ns of b ncn- 
act:v£; s,aesta^:s. 

2. i ' -.. '-jacLO: a, c. 7: -r cauractoaz&d r 
t^a: tao aeaato'" .a" a: *3C nto crte of the 
saaaas ; 1 ' a r 2' ca an raaatoa arte- being 
discharged irtere'acri, is d; recti y u r via an ab- 
sorber ,'3-' saaaiiea to :~e other one of the two 
spaces. 
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